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* NOTICES * 

i^*™'*^"^ ^V'^J^ responsJbfe for any F|LE COPY 

damages caused by the use of this translation * '^^ * 

on^^^altSTy '""^'^"^^ ^^'"^^^ ^^-'^tion .a. not reflect the 

2.**** shows the word which can not be translated. 
J.ln the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[DetatJed Description of the Invention] ~ " — - 

10001] 

methane which is the DrincL] . ^ Mo») industrially, using the 

main oaosa«v, a^fniTX ^ *" 
C0002] 

deployment are Pre^ For t^^r^^^^^^^^^^^ curtaifment of eccri.is and a 

reduction of carton dioxide Ls ^rnh!i;«^ .^^^^^ convers.on methods, such as electric 

reduction rnethZ aToLn JTrA%^^^ ^ hydn^gen 

of.anufaoT:r;;rer^;^^^^^^^^^^ 

organic compounds aocordine to hvdrof«fLTI- 2 . °^ compounding various 

these, and the contact pToS^^^^^^^ 27253^9^4?:^^^ '""''^ ^'"'^"^ 

68th catalyst (debate A) drafts 3H327 Vi qq 1 5 u ' Z I i collection of the 

cravat an al„™„a^^' ^^'^'.t'j^Ji^r^lX ' ""^ 

since th. OZ^Z^TJX^I^^l^T'fr'.' -""ffe. 
[0004] ™ " 'fi^aper 8 group transition metals. 

of inquirin. wholeJeartX'^id ™Zn,^^™ ^^'i?* """"""o" » '^'J' 

=rartht's£-S^^^ 

.rr: ' rrr;a'SLJS\&L"^^^^^ .r^r^ this 

bZlTe 'i2^"S°"aui^:« the ™„„fa„t„„^ ^ ^ „ characterized 

and . carbon dio»^L fc?^^ .J^Klld f'f' °' the eas containing methane 

Moreover, this in«ntion cff^jL? •"^n.'fectunne a carbon monoMde and hydrogen, 
characterized by us^h, th. ^ the manuhrtunnj method of the carbon monoxide 

:nTh;Z~ = n'SrcSSrZ'monoxidc 
[00O7] As methane ue«) by this invention, any of methane independence and methane 

http;/ /www4jod I 
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mrnnrL^f f^rj"^7'^"^- ^^"^"^^"^ '^^"t^"* eas, natural gas and substitute natural gas are 
menboned. for example, and the unsaturated-hydrocarbon: diacid carbonizing-ized hvdro^en 
such as saturated^hydrocarbon; ethylene, .uch as ethane and a proZnTl^oT^e^^^^^ 
butene, the hydrogen sulfide of a minute amount. 10-40-mol % of SSro^n ^Xmd S of a 

SSrATr:^'' ""l ^^"^ methanfma; be included 

S^h ^Ij*'^^^ -^t'o °f methane/carbon dioxide, in this invention it I [ the mole mtio 
e!o^LT^'r,n'^'.''.^ T "^-t^"-'- a carbon dioxide ] desirable 0.05-25 and ttt^ s 
mSS^oal^^^^^^ 0.2-10 If the amount 'of the carbon dioxide which S mole r^io 

anT25Ts Sot^de^ 'i-'^T^^^^^ ^'^^ ^-'^ of hydrdgen decreases 

{ca^on - ~ 

H-'^S-^'u^'^^*.''^^'' ^'^ invention supports an active metal to the alumina content 
Snattf 5 ooV? "r"'" f ^ '<-wn that 3 kinds of Im^^uS of 4 

(Duorre r^^^ and 6 coordination exists in an amorphous alumina ~ **** 

riT- \t ? Physique. C8,l 13 (1985)) - the alumina used by this invention mav 

rnmnl 1 '"'''"''^ ^""^ ^'"'"'"^ ^^'<=h has aluminum3+ of 5 coordination 

Sj^f T "'""'r ^""P^'^- ^^P^'^'^'ly ^'though especially the bMne ratio of 

coal of an a^.m.na that has duminum3+ of 5 coordination is no? re^cted.ftfe dlir^bt in 

deposrt irnorohi!;..i f%n^ ""^"^ depressor efifect of sufficient carbon 

rnrfi n T ot'tained. but exceeds 70 % of the weight. 

Luu 1 J In addition, the coordination state of aluminum3+ can be known by usint the 
ZTaluminum-^olid-state NMFL ^>i"vvn oy using tne 

£?lmL'?"ofT;^r"'^i ^ ^"'^'"^ HITOSSHOKU method, the sol 

aruminumat S T ^t^- for example, the alumina which has 

a ujjnum3H- of 5 coordination is Journal, of It can manufacture according to Catalysis 133 263 
mo?3 ^ Chem.Mater,. and the method indicated by 5 and 1204 (1993) ' ' ^ 

llcohol soSr-/',' ^^^^--^^ ^^-^ '"'■'^^d ^"'"tion of the sec-butyJ 
£u co^Tand atT'""^^^^ '"'^ ""-^^ ^'^^ dissolved^, sec- 

aSd^ a Im tl ^ ' ^" ^^nmonium bicarbonate is 

butoxide ^T°h. T f • ^^'"^ve unreacted abmino 
aCr"2i*nd1i:'ml^!V% ^^""^"^y' ^'"^ol. gel is dried and calcinated 

mentioned "'""^'"^ '^''^^ aluminums-, of 5 coordination is 

weight. ^«^'««<='- t desirable ,n alumina content support that it is 0.1 - 40 % of the 

SpportT^r^fp "t^'nSntir -P'^^'^^*^ to alumina content 

are especial rdesSe wfamcl^^ ' cobalt. ^ 

you may usTthe ^dt^^^^^^^^ ^ cTesirable-^rom the point of cost Moreover. 
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^ n t^'^^n'?"^ ^'^''^ ""^^l s^PPO-^ed to alumina content support, it is desirable 

.If ■ °f "^i^o" '^*<»xides enough at less than 0.01 % of the weight is 

el^^att «1 --^^V'.!"'?"^^''^'' •>"P^'^--^nt in an invert ratio to Xe 
extent that it expects 15 not obtained 

^o?',^lSSlVei™r°'' '^^'"^'^'"S ^"''P-^ ^"PPort an active .et.1 is 

.^P^ot:l'tZ^yS^^^^ - ^^n^in^-n method, a sol 

InTJfTJ''^"'^^^' ^'"^'"^ '"^'^^S aiuminum3+ of 5 coordination is immersed 

m the solution containing metals, such as nickel salt How to return after d^ness and^bakW 

metals such as n.cke salt, and returns after dryness and baking after drying and calcinatintr 

coLd ""^-^t"' '"''^'■^ °^ ^ the alumina whioKs aiumrnS of 5 

coor<*nat,on .s oarr.ed out. and the method of returning is mentioned after d^nes^ and 

JS^CTJtf^'*'''' P^'^^'''" ^ ^ft^*- f'''^*!^'" «nd dryness and within a 

Klcf LT'^"'''"^ ''"''^ '^y<i™een, hydrogen and a steam, and a carbon monoxide can 

lc?J^, by LlS^of a ™t;!:t*^; ^-r^^ exceed, tOOO d.gr.ea C. the feU T*. 

desirable fcrtrt b' r'S^Tbir.. °'*'T'- °J '"^ " 

■ restricted but to carry out with an ordinarv oressure - 2ft 

FuXl'"' """^"'""^ '"■^'■"^^ P'-^^s^^^ - 10 atmoTp^eric pressure 

Furthermore, it is des rable GHSV500-500 OOOh-l *>""<?spnenc pressure. 

rate of 1,000-300 OOOh-1 If thT^rn^^ti T / ^"^^^'^ especially material gas at the 

600,000h-^l. theTnvert r^^^^^ raw maSaTS^^^^^^ T ^"'^ ^ ^""^ ^^^^^^^ 

- ] one. matenal falls and it is not economical at less than [ 50Qh 

Si^r^ wHI^^^^^ r^'^^* ^ « -n contact 

fluid bed^and the motinr^^^^^ "^'^ '° ''^ ^^^^ "ed. the 

[0024] 

has aluminum3.^?c"rdra"on .^^^^^^^^ 'i^ catalyst which 

a carbon dioxide for a caSyS and r^^nuS^ contacting the gas containing methane and 
invert ratifl of rr.^h ^^^'yst. and manufacturing a carbon monoxide and hydrogen the 

^^tT^ZZ ' " "^''^ - -rt>~»d, 

[0026] 

SorSm^S^^ rittaTmaT white precipitate which boiled 

^nd was obtained centrifugal Zaration • """erstand an added water part, 

obtained next this jib ^500 dei?.. ? J 7 "'^"^'"^ ~ - « " the site was 

^ xnis jiD 000 degrees C of sites were calcinated for 1 hour, and the 

httpy'/www4jpdljD0^0.iD/Ciri-h;n/t«» u .m 

PAGE 9150 « RCVD AT 211212004 9:38:21 AWI [Eastern Standard Time] * SVR:USPT0-EFXRF-1I24 « DNIS;2731355» CSID:7fl341320flO » DURATION (mm-ss):1342 



FEB. 12. 2004 9:37AM OBLON SPIVAK 



NO. 314 P. 10 
4/6 



comparison «^m.na C was obtained The alumina A which fi^rthermore grinds this alumina C 
with a ball mill for 125 hours, and has 5 coordination aluminum3+ was obtained, moreover, a jib 
7 ^^'T'ltnT'^ synthesis of the mixture of 10ml of water was carried out to site 5g for two 
days at 350 degrees C among the autoclave, and the boehmite was obtained Next, after 
calcinatrngthis at 400 degrees C for 1 hour, the alumina B which carries out trituration 
processing with a ball mill for 350 hours, and has 5 coordination aluminum3-H was obtained 
Furtliermore, the boehmite was calcinated at 600 degrees C for 1 hour, and the comparison 
alumina D was obtained. 

[0027] The coordination number was measured by the 27aIuminum-solid-state NMR For 65 6 
ppm and 5 coordination, 38.3 ppm and 6 coordination are [ the chemical shift of 27aluminum' 
to 4 coordination ] 1 1.4 ppm. It could specify and the trial calculation of the content was 
made by the intensity ratio. The content of aluminum3+ which has 4 coordination of alumina 
M^in; 6 coordination was shown in Table 1, and the 27aluminum-solid-state 

NMR spectrum was shown in drawing 1 -4. 

[0028] Manufacture of the example [ of reference ] 2 catalyst A: The catalyst A which 
consists of 10 % Qf the weight of nickel and 90 % of the weight of aluminas was acquired by 
calcinating alumina 4.6g which carried out tableting molding, ground alumina A powder, and 
carried out the particle size regulation to 20-30 meshes at 500 degrees C for 1 hour after 
being immersed in the solution which dissolved 2.3g of nickel nitrate 6 hydrates in 9ml of 
water for 3 hours and drying at 110 degress C subsequently overnight 
L0029J Manufacture of the example [ of reference ] 3 catalyst B: The catalyst B which 
consists of 2 % of the weight of rhodiums and 98 % of the weight of aluminas was acquired like 
the example 2 of reference except having used nitric-acid rhodium 6 hydrate instead of nickel 
nitrate 6 hydrate. 

[0030] Manufacture of the example [ of reference ] 4 catalyst C: Alumina B After having 
understood 4.6g an added water part in ammonium-chloride solution after being immersed in 
the solution which dissolved 2.3g of ruthenium chloride 3 hydrates in 9ml of water for 3 hours 
and drying at dryness and 110 more degrees C with a room temperature subsequently for 3 
hours overnight, the catalyst C which consists of 2 « of the weight of rutheniums and 98 % of 
the weight of aluminas was acquired by calcinating at 500 degrees C for 1 hour 
L0031] Manufacture of the example [ of reference ] 5 catalyst D: Alumina B which carried out 
the particle size regulation to 20-30 meshes It dried at 110 degrees 0 overnight, and 4.2g was 
calcinated at 600 more degrees C f or 2 hours, after being immersed in the solution whiph 
dissolved 2.5g of magnesium-acetate 4 hydrates in 8ml of water for 3 hours. The catalyst D 
which consiste of 10 % of the weight of nickel. 27 % of the weight of magnesium oxides, and 63 
% ot the weight of aluminas was acquired by calcinating 4.6g of obtained baking objects at 500 
degrees C for 1 hour, after being immersed in the solution which dissolved 2.3g of nickel 
nitrate 6 hydrates in 5ml of water for 3 hours and drying at 1 10 degrees C subsequentiv 
overnight 

[0033 Manufecture of the example [ of reference ] 5 catalyst E: Instead of magnesium- 
acetate 4 hydrate, the catalyst E which consists of 10 % of the weight of nickel, 27 % of the 
weigiTt of calcium oxides, and 63 % of the weight of aluminas was acquired like the example 5 
of reference except having used the calcium oxide. 

[0033] Manufecture of the example [ of reference ] 6 catalyst F: Alumina C which carried out 
the particle size regulation to 20-30 meshes The catalyst F which consists of 10 % of the 
weight of nickel and 90 % of the weight of aluminas was acquired by drying at 1 1 0 degrees C 
overnight and calcinating 14g at 500 more degrees C for 1 hour, after being immersed in the 

S-^e of nitric-acid riiodium 6 hydrates in 20ml of water for 3 hours 
L0034J Manufacture of the example [ of reference ] 7 catalyst G: Alumina C which carried out 
the particle size regulation to 20-30 meshes The catalyst G which consists of 2 ?4 of the 
weight of rhodiums and 98 % of the weight of aluminas was acquired by drying at 110 degrees 
G overnight and calcinating 14g at 500 more degrees 0 for 1 hour, after being immersed in the 
rnnfi? . dissolved 6.9g of nickel nitrate 6 hydrates in 20ml of water for 3 hours 
LQ035J Manufacture of the example [ of reference ] 8 catalyst H: Alumina D which carried out 
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onfti f'^^lleL"! T^'^i -ntainer made from an alpha alumina In the diameter of 8mm of 
I T !! ^ ?,«"^^^^^"^P'« of comparison 4 differential thermal analyzer (DTAr-500 

jriJlL Pi-ocessing was performed at 600 degrees C under hydrogen 

Sumlr '^'T- ^'^^ temperature up was oarried out to 900 degrees C under 
wZfr^^T 'MT'^'m'^:.^ ''^'"^^^^ "'^ ^« -'-'^ gasTa carbon dioxide 

Gas-ohrnm!^. (GHSV150,OO0hr-1). and hydrogen and the carbon monoxide were obtained 
rato aid '"f ^^^I'^f^^^ generation gas was carried out. and *e invert 

^ff^~::T^^^^^^ ^ — — ^ by the 

[Equation 1] 



>cl 0 0 



[0039] 
[Table 1] 





m 




CH4 
















<«) 


CO C 








A 


20/5/75 


4^ 


48 


49.7 50 0.3 


0 


a 18 




B 


20/5/75 


44 


^5 


4^9 50 0,1 


1 


O.06 




C 


25/25/50 


49 


50 


49.8 50 0.2 


0 


0.08 


mmu 


D 


25/25/50- 


47 


4a 


4a9 50 0,1 


a 


0-09 




B 


25/25/50 


46 


47 


49,8 50 0.2 


0 


0.06 


mmi 


F 


30/0/70 


31 


37 


43. 3 50 S.7 


0 


4.02 


itmz 


G 


30/0/70 


34 


39 


43.2 4& 0.8 


2 


0.48 




H 


25/0/75 


30 


35 


46.5 50 4.5 


0 


2. 70 




J 


25/0/75 


32 


37 


49.9 49 0.9 


1 


0.54 



Sr^J w'lth "T' ""^^ 5 coordination aluminums^ is used, 

compared w,th the case of companson catalyst F-I. the invert: ratio of methane and a oa;bon 
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mm 



C 0 1 E 3/4P 
?3/46 



M 

30 1 M 
3 11 U 



#^¥8-175805 



F I 



BOXJ 23/74 321 M 



(71)fflKA 000130189 



OV>mLK 000105567 
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[0 0 0 1 J 
[0O02] 

t. Kinet. catal., 2 4. 253 (193 
4) RV^meB]u\MimiiS^^ (A) ^K^fc, 3H3 2 7 
(19 9 1) ) ;i?^^e,;n-TV^^fz-r^"7fci,v 

(0 0 0 3] t;i^L.. *:^s^^^t.L/tj5ifit^J^^^iT"^b 

[00 04j 

f 0 0 a 5 J 



4^§a^S* 1 7 5 S 0 5 



[0 0 0 6] l-Zjiip't*, > ^^2itK-:^^L;;K 

:^:=^i:UTfi. ^^f^3Q»;*f::^, 
•^/l-itiiiO. 0 5-2 5, 1^(-0. 1-20. 5E(;iO. 

/vjt^^o. 0 5*}iBTMi, \^^-( 9jy^y^-'.m\^m^^ 

[0 0 0 9] 2j^:^g^-e^^,^5ftfe^SSE^±, sK^acoAi^-^ 

S^JI^OA 1 3- 7Ji?^T^^c!:;i^^e>iTTv^6 (Dup 
ree, Lournal Physique, C 

S, 113 ) :imW^xm\-^^T;\^X^ 

r q 0 1 0 J r/u 5 5 idfi^tfo A 1 3- 

:^1^^^l5^^t:l0. l'--7 0Sfi:%. l-5 0^fl: 

[0 0 1 U A P- 0S£ffi4^c9lJi. A I -mt^ 
loo 121 BMiii(DA\^ 
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urnal of Catalysis, 133. 26 

3 (19 9 2) RXJf^Ch^m. Ma t e r , , 5, 12 

04 (1 9 9 3) t::|aK^ivTi.^6;^Sfris^-)TjKxrf 
[00 13] ^J'j:^'^^ nm^tLxn^ Tju^:^mi- 

h^i^ 0 0^60 ox:-^Q. I'-spetrpj 

too 14] ^7t. ^Z/^i^/^j^t UTii, T/U^c^^i. 
. sec -yTy\-T/^^-/uiz^^L.t:i^^mm 

[00X51 ^^^^m^^T^u^i-^^^mt. Tf^ 

Too 1 7J ryl.*^^;g-|afri3^^^f^^^|^^jgj^^ 
too 1 9] 5ffi&cOAH*$:;§-^^ryi.5^ 



(3) 4^63^8-17 5 80 5 



[0 0 2 0] XHP)Cr)*'^(;:^jir^x. ttffi^iSJE-r^::^ 

[0O2 2] j^5e^c^jStj£j5fef±, z<7:>^^{zi.x^i^t\. 
zo 0-100 or. 4^itw4 00^-90 orT-^5^?;ii^if^ 

^<o^i^^mitm^'^^th-r-, i o o ox:^m.^^t. 

Jis QHS V5 0 0 — 5 0 0, OOOh-'. 4f «c: i , 0 
0 0-3 0 0, OOOh-^ ^mt-^^^i'^CDyit^'^i^ 

^\ 5 0 0 h-i ^m^{t—mitmmo^^^:^U'^t^ 

<.±ltbQO, Q 0 Q h-^ ^^^^^ twm<r:imitm:^^ 

[0 0 2 4] 

^asig-r^:^?^{::fci.^r. siaffit^A i ^ ^=rrsry^ 
[0 0 2 5 J 
[ 0 0 2 6 J #^j^J 1 
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(4) 



WeaSPS- 1 7 5 S 0 5 



'f. 3 5 0t-C2 a|ig*S!i^;;jtL, hfe^^^ 

^f*S^° ^^^^^ -^-^-^^^eooiCT^i^fijli 

10 0 2 71 EfitfeliJT A T-iaftNMRlCTgfSl b 

fOOSSj Ss%eiJ2 

[0 0 2 9] ipi^ijija 
to 0 3 0) ^%^4 

[0 0 3 Ij #%gij5 

too 3 2J st^eis 



[0 0 3 3] #%e!l6 
«iJEF : 2 0 ~ 3 0 J, ,-||<a x.it.7jV % 

(00 3 4J pi^mr 
C 14s«r, *20nil (rfflfifr:! ■5ryU?t;TKlBfe 6 9 

gt®^l,7t*^iiKtC3f*Bgs«Ltm, 1 I o-C-!?- 

86KJ»L. *?>(csooi::T?ufiai<;%gti-i-t(cj; 

[0 0 S 5] #a§^j8 
D 1 4 g t . * 2 0 D.l{CjigiSf=i 5, -J'/l-T'^Tkfb^ 6 9 

g 4-f8s« ufejjcsjflrtc 3 mmm t /hs. 1 1 o •c^- 

^ite^U i5>(i5oot:-eiB#ijgiigasi-s-<tri-j: 

(0 0 3 Si #i^^9 

B«ra*sl«-rs - i !c J: . = y 0 

Jo 0 3 7 J s^ifejjij i ~ s ^ ^gjgij J 

■j-soo-cic^^jaLt, 9oo<cic«}*L/^;iie, 
U 7^ju%) B^trmm (6^/^%; ws^^;,^4o 

ml/nim?tt*&L (CHSV15 0. OOOhr-i) 
10 0 3 8J 

mil 



so 
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(5) 



8-1 75S05 



.-^ (ia^CH.^^^«-a>acH,^^.P« 



f 00 3 9J 









CH4 


GO2 


<^> 












(%) 


CO 52 C 








A 


20/5/76 


48 


4S 




0 


0.18 




B 


20/5/75 


44 


45 


49.9 50 m 


1 


C.E)6 




C 




49 


50 


4S.fi 50 0.S 


0 






D 




47 


d5 


43L9 50 0,1 


0 


0.09 




E 


2S/25/50 


«16 


47 


49.8 50 0.2 


0 


<L06 




F 


30/OAO 


3i 


37 


i3.5 50 6.7 


0 


4w02 




G 


30/OAO 


34 


3S 


49.2 4a G.S 


2 


0.48 




H 


25/0/75 


30 


35 


46w5 50 4.5 


0 


2.70 






25/0/75 


32 


37 


43,9 4fl 0.9 


I 


0.54 



[0 040] ^i^S^j:^^^ SiS^5:Ai3-^^£,7/L. 
mi] T.i..;^A^r7 A I ^^^^ 



1134] 7'/^'^^D(7?z'' A 1 -@^$:NMR;^-<^ h/i.^ 





M 0 



ri^3] 
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4*13^8-1 7 5 8 0 5 



J4J 




i5a iDQ sa 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



2.**iw= shows the word wliich can not be translated. 
d.In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)fJ 



whfr.MnlT^"^^'''"'?"^ monoxide characterized by using a catalyst 

^Slvi 7nH T . contacting gas containing methane and a carbon dioxide for a 
rrS^ll A ™""f^^tur.ng a carbon monoxide and hydrogen. 



[Translation done.] 
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* NOTICES + 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

2.**** sliowa the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION - - 

[Detaiied Description of the rnventlonl "" 
tOOOl] 

[Industrial Application] This invention relates to the method of manLffacturing a useful cart)on 
mono.,de and hydrogen (it abbreviating to "synthesis gas" below) induS^y using^e 

^u^tLt ilnt Tr;' r'^""'"" -rbo?di"ed as the 

mam causative agents of global warm ng 

[0002] ^ 

K°f Prior Art] In reoent yea.^. since carbon dioxide gas is the main causative 
agent of global warming, let it be the technical problem that the cutback of Wowdowns an^^^^ 

tSulZ r r'f^ J''' "^'^ '^f^^"^'^^' conversion meS^ods suTh as eiec^i^^ 

reduction of carbon dioxide gas. the photosynthesi^ing method, and a contact hydrlgen 

of m T ^'■^"'^"^'^^'•^'^ There are very few examples of a report fboTthe Ithod 

or^l "''^^''T'T^^' " ti'"^ of compounding various 

orsanic compounds by the hydroformylation from methane and a carbon dioxide amongXse 
and the contact process (React.Kinet.catal., 24,253 (1984) and the cdlection of #,rfiflth 

ol^lt^ttnli^i'"''^* r''' ^^'^^ '''' « rLTtins^rJn^e^^^^^^^^ 

rnnn^fL '""^'"^ °'" *"PP*»'^^ ^nown slightly. 

SinSiro^s M^^ "''T''^'^ '"^^^'^ ^^^^"^^^ economically 

stoeZ iZn" l.T^"- V f " ^"^^'^ ^"^ ^ '''^^ equivalent to noble metals, and 

[0004] ^ ^^""^ transition metals. 

iarbon IxiJe ^'^ST'^!^'' '^^'''^'''^^ ^""^ ^^"t^i"'"^ methane and a 

man-^aci .^^^^^^ ' method of 

ImoS] monoxide and hydrogen efficiently. 

^o^i^^''' ^'''r^*^^ P"""^"'^ ^" ^ '"^th^d of this invention person contacting gas 

of wtl^^^^^^^^^ '"f^ ^ -'^•^ ^l^- actual coJdiSoras a result 

coi^«rrf*r^ i u u\ ^"'^ "l^nul^oturing a carbon monoxide and hydrogen, if an alumina 
conSed and U ^'^in^-a^ of 5 coordination is used, since a deposit of caitonls 

^ealr and thl °\^^^^'^J<^^-^^ -^nnot take place easily. It came to complJS a 

Si?aSl!ittJiir"''"°^'^'^^ ' manufacturing method of hydrogen characterized by 
coordinSi^ to I supported an active metal for an alumina which has aluminum3+ of 5 

cari^^ dio'd^f^r ^^^^^^^ ^ ""T"' ""^^'"^ « 

thisVv^?ron ^ ^' ^"'^ ."^"'^af turing a carbon monoxide and hydrogen. Moreover, 

catalvst wWrh r ^^"V^""^^^*^'-'"^ method of a carbon monoxide characterized by using a 
of ? c^ldLtion S^^^ r^.' ^'^^'"^ -PP*'^ -hich h^s alu^rmV. 

catalys. anraXrgl clrnlntS a^htl^ger ' ^^^^'^^ ^ 

St inre'sXtntT'' T"*""' '^'"^^'^^"^ independence and methane 

gas are suflRcent. As methane content gas. natural gas and substitute natural gas are 
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T""""!!: ""f^*"'-^***^ hydrocarbon; diacid carbonizlng-ized hydrogen, such 
as saturated hydrocarbon; ethylene, such as ethane and a propane, a propene /nd a butene a 

monoTde't'' '^''-^""'^ « of hydro'gen l^i^llTof a "arbon ' 

K?f '"^y be included, 

at^o of m^h.r w"' 0-^'2O. and also 0.2-10 have [ a mole 

meLn./ K ^"^ ^ ^^^''^^ J ^ desirable mole ratio of 

mSJf n!/ J ? ''f ' f """""^ " ^'^'^'d- which a mole r^tio of 

TnT-?T^T Z less than by 0.05 increases, yield of hydrogen decreases 

Toaion d.^'l'? t"' '-e^^be obtained and 

which bt\^^^^^ 'iV"" ^"PP^*^^ ^" to -onterrt support 

oo<^diniln ^ 5 V t.on. rt Is known that 3 kinds of aluminum3+ of 4 

ooordmat on, 5 coordmation. and 6 coordination exists in an amorphous alumina - **** 

lonSanT. " l^TT' ""^'^ I' '''^^ ' ^'"'"'"^ "^^^ ^his inversion may 
ne^ssa^ i J iZtot ^'""^'""'"3+ «^ ^ or 6 coordination that what is 

rooTol 1 ^ ' '"''^ ^" ^'""""^ ""^'^^ aluminum3+ of 5 coordination. 
LOO 0] Among alumina content support, especially although especially the blending ratio of 
TulnlT "T" "^1 «'"'^inum3+ of 5 coordination i. not restricted, it is desS^ in 
tT^^ f"''-^^'^ ^^^^ rt is 1 - 50 % of the weight 0.1 to 7054 of the weight At less than 

Sol "1^::^^^^^ — - ctbon 

[001 1] In addftiqn, a coordination oondition of aluminum3+ can be l^nown by usin^ the 
27aluminum^oIid-state NMR. •^"uwIl wy using me 

Hi?^OslSoKU '1' ,f ^? aluminums.- of 5 coordination - the usual grinding method and 
m7n?l f 7 ^' ^ ^'J' P"'''^^^ organoaluminlum compound, etc. - it oan 
7^^)Tr^lZ^U r"''"!j ^""'■"u ? "manufacture according to 6atalysis. 1^^263 

iT>?f "^'"^'y-,^ ^^'^'"S '^"t day boiling of the sodium-aluminate aqueous solution and 

centnfugal separation's separating enough and washing obtained settlings as a g^'nlng 

arrrathr"?^^^^^^^^^^^ 

l^rZt;?^^ 0 ne. for 0.1 to 100 hours, and L 

sd.i^nn'^T!^^'' ^^1"°'^^' «dd water to a mixed solution of a sec-butyl alcohol 

atri and ""^ " '^''^^ «hioh dtesolved in s^-buty| 

Snrw^irrl;^ f ^ '° li^reacted alumino butoxide. sec-butyl 

obtalinran ^ium^ ^el enough, gel is dried and calcinated after that and a method of 
rnni !S ? ^" ^^T? , ^^'^^ alum.num3+ of 5 coordination is mentioned. 

S !uch%?a iTr -r*'"* ^^'^ "^^^ ^^^^t^'" --t^"-" 

Xate a calcium tid f ^ ^" ^l"'"'"^. « z'>conia. NIOBIA. a titania. crystalline alumina 
calcium oJdl « m ^1 ^'""\^'''<1^. ^^^d a barium oxide, and contains especially a 

morH is ?.=ir.^^!^Atr'" S""*^^' '""^ " ^""""^ °^"t^°' ^ ^^--bon deposit to Lidity 

rSi ei^t? 's desirable in alumina content support that it is 0.1 - 40 % of the weight 

areTs^ecial V d'. hf '""'"'^'.^^^'^ ^« "'^kel. a ruthenium, a rhodium, iridium, and cobalt 
™tTe'^l tSr^^^^^^^^ ^^-^^'^ ^ ^'"t of cost Moreoverin 

fo'colt^ori^t^^wt^^^^^^ 

cataly.. Even if an invert tT^.l^VTZ 
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not obtained but it exceeds 70 94 gf the wefght. improvement in an invert ratio to the extent 
that It expects is not obtained. 

S^tSt^nT'^"^ ^ T*^**" °^ ""^^'"^ ^'""^'"^ ^"PP^'^ ^"PPOrt an active metal is not 

restnoted. for Bxample. can use well-known methods, such as an impregnation method, a sol 
gel process, and physical alligation, 

S^L^Lous^Z'^' alumina molding which has aluminum3+ of 5 coordination Is immersed in 
TnlZt l^ f '^'^"^'"•"S "-^t^'^' as nickel salt How to return after desiccation 
and baking; Add ammonium to an aqueous solution which dissolved an aluminum salt and 

^tT. as nickel salt, and returns after desiccation and baking after 

atZumt^ ?5to:^^^^^^^ 'zi:^ r^^"*?^^ -''^^ 

desiccation and baWng. of returnmg is mentioned after 

StJiln ^Sfr^^^^^ "^'^ P"'^"'"'"^^ "^^^ immobilization and desiccation 

me^h:d'^:5rXntg^''clt^^^ '^^"^"^ ^^"^ using reducing gas as a 

fS^l^^ gas pure hydrogen, hydrogen and a steam, and a carbon monoxide can be 

5.ox!de !Xt^ rlT.?" - ^"'^^"^^ P^^"" -nd a carbon 

may not 

[0022] A manufacturing method of this invention is performed by contacting gas which 
contains methane and a carbon dioxide for a catalyst acquired by doing in thif Z As for 

less than loo S^lefp '"^^"J '^'^ ""^ ^ ^'''-"^^ <">tainad at 

^^tL^nf K f^^t reaction temperature exceeds 1000 degrees C, lowering of 

des^able for ,t no to be restricted but to carry out with ordinary preLre - 20 aTmos^^^^^^^^^ 
Gi^SrsVlSo?^^^^^^^ ''''T ^ ^«.r°^P^-- P-surl Furthermore ifiTdeS^ 
If a generationfi?^ !° '"'^'''^ the rate of 1,000-300.000h-1. 

^wlT.^ T« monoxide is small and exceeds 500.000h-1, an invert ratio of a 

matenal falls and rt ,s not economical at less than [ 500h - ] one. ' 
L0023J As a reactron method, especially if a catalyst and a raw material can contact 

[0024] 

andT^t.T^''^ Invention] Since according to this invention a deposit of carton is controlled 
ha" aTu^nr *T ""'r ^" ^^^"^ the alumina content iLTytt which 

inv^rh J* lu manufacturing a carbon monoxide and hydroeen the 

[0025] 

— hvrir^th I ^'^t . has 5 coordination alumlnum3+ was obtained moreover a lib 

degrees C among the autoclave, and boehmlte was obtained. Next, after 
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calcinating this at 400 degrees C for 1 hour, the alumina B which carries out grinding 
processing with a ball mill for 350 hours, and has 5 coordination aluminum3+ was obtained. 
Furthemiore. boehmite was calcinated at 600 degrees C for 1 hour, and the comparison 
alumina D was obtained. 

E0027] The coordination number was measured by the 27aluminum-solid-state NMR For 65 6 
ppm and 5 coordination. 38.3 ppm and 6 coordination are [ the chemical shift of 27aluminum' 
^.t "l^'tu^-T . ^^""J^ ^P^"'^ calculation of the content was 

A-^^^L^J t"^"^^ "T- aluminum3+ which has 4 coordination of alumina 

M^D ^ '^oo'-d-nation was shown in a tabk 1. and the 27alummum-solid' 

state NMR spectrum was shown in drawing 1 -4. 

of°i1?l ofT'^^'^f t"^- '.'T'''! ^fj^^^'^'"'^ ^ 2 A: The catalyst A which consists 

1ml! A "r*"*' ""1 ^° ^ of aluminas was acquired by calcinating 

alumma 4.6g which earned out making tablet molding, ground alumina A powder, and carried 
,r^m regulation to 20-30 meshes at 500 degrees C for 1 hour, after being 

Tater ft -J^h ^"'H' .«°'"tJon which dissolved 2.3g of nickel nitrate 6 hydrates in 9ml of 
Si D "^"^'"^ ' ^ 0 degrees C subsequently overnight. 

coSroTrf 7.H "^^-Z^Tu ^ 3 ^- "^^ "^-^^^y^ ^ which 

*T1^ [ 9 f ^/ ""^'^ " w^'S^t of aluminas was acquired like 

^trateThyd^te ^^'"^ "itric-acid rf^odlum 6 hydrate instead of nickel 

SnlrTll?*'^" ^'^"""''^ f °^ ''"^^•'^"^^ ^ 4 C: Alumina B After having 

hydrolyzed 4^eg m the ammonium-chloride aqueous solution after being immersed in the 
aqueous sol^^on which dissolved 2.3g of ruthenium chloride 3 hydrate? in 9ml of wate? for 3 
subTeaTentit';"^'^''''"'^"" "° '^^^^^^ ° a room temperaJlrr 
^Sms e^^^^^^ J ofTh*"'"'"'?;'' ?1 ° °^ 2 % of the weight of 

houT ''^'^ of aluminas was acquired by calcinating at 500 degrees C 

[Se nirt^Trr^'''" '"""^'t ^ '^^^'■^"^^ J 5 catalyst D: Alumina B which carried out 

oSeS a^SOO 11 t Tf^^if """'r"" ''^ calcinating 4.eg of obtained baking 

diiXd P T f^TI ^ '^^'''S i^'mersed in the aqueous solution which 

dissolved 2.3g of nickel n.trate 6 hydrates in 5ml of water for 3 hours and drying at 1 10 
degrees C subsequently overnight. 

Sa^eX'^rT.l'p TT'^ ^ '^'r"'^ ^ ^ '"^^^^d of magnesium acetate 

l^im o^ H . ^ f ^ """"^ °^ ^^^'^^ "^'eht of nickel. 27 % of the weight of 
calo^m oxides, and 63 % of the weight of aluminas was acquired like the example 5 of 

thfSrl^H''^- ? ^ •'^^^'"^"'^^ ^ ^ F: Alumina C which carried out 

wellt^f nlcTer;^^^^^^^^ '''^ '^^^'^^ ^ ^^^^ ^--^^^ ^0 "°"the 

Zmi^I «nH J T i f.^^ ^n!?* °^ "'"'"'"^^ ^"^"'---d by drying at 1 10 degrees C 
overnight and calcinating 14g at 500 more degrees C for 1 hour, after being immersed in the 
aqueous solution which dissolved 6.9g of nitHc-acid rhodium 6 hydrates raS^^Jwat^r ilir 3 

tKr+^Hr'^*''*"" *^ ^'^^T?^ ^ •'^f^'-*"''^ 3 7 catalyst G: Alumina C which carried out 

Srt^dr.?f T o? ^ « Alumina D which carried out 

the particle si« regulation to 20-30 meshes The catalyst F which consists of 10 % of the 

http://wWw4jnHI iPkrt cTrt iH* /J. . . .. , 
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weight of nickel and 90 % of the weight of aluminas was acquired by drying at 110 degrees C 
overnight and caJcinating t4g at 500 more degrees C for 1 hour, after being immersed in the 
aqueous solution which dissolved 6.9g of nickel nitrate 6 hydrates in 20ml of water for 3 
hours. 

Shl?^ ■ ^r^Ti fJ^t ^''^'^'"^ ^ reference ] 9 catalyst 1: Alumina D The catalyst F 

bv dtintTm H ° ^ '° was acquired 

by drying at 110 degrees C overnight and calcinating I4g at 500 more degrees C for 1 hour 

SlTrtT^r 3 hourl'''^"" ""'^^ ''^^"'^^^ "'^^^ « 

S°exam^?r f 5 1"? T'^T^' ^'P^a-alumina in the diameter of 8mm of one 

LZT J of comparison 4 differential thermal analyzer (DTA-500, product 

made from the SEIKO electronic industry) with 20mg of catalysts and equipping on a sampJe 
!tl! h ? "'■f^^^^'^e P^rf^n^ed at 600 degrees C under the hydrogen ambient 
atmosphere for 1 hour, and temperature up was carried out to 900 de^ees C under the 

dioxide (47 niol %). methane C47-mol %), and nitrogen (six-mol %) was supplied by 40 ml/min 
c^uZTg^! r'n'^' hydrogen and a oari.cn monoxide wer' 

the^l.t?!t " r^'u^''^'' ^""^^ ^ generation gas was carried out. and 

Inmn? H K J,^". ^^^^^ of methane and a carbon dioxide were 

[0038] ^^^^ '^^"'^ ^ ^""'^ ' • 

[Equation 1] 



xi 0 0 



[0039] 
[A table 1] 









C^) 




(AT) 










CO Ha c 


R2D 


Cms ' h r"* - s'l) 




A 


20/5/75 


48 


4a 


49.7 50 0.3 


0 


a IS 




B 


20/5/75 


44 


45 


4&.9 SO 0.1 


1 


0.06 




C 


25/26/50 


49 


50 


49.a 50 0.2 


0 


O.M 




D 


25/25/50 


47 


43 


4flL9 50 0.1 


0 


0.09 




E 


25/25/50 


46 


47 


49.8 50 0.2 


0 


0.06 




F 


30/0/70 


31 


37 


413 SO &7 


0 


4. 02 




^ 


30/OAO 


34 


39 


49,2 4a 0,8 


2 


0.43 




H 


25/0/75 


30 


35 


46.5 50 4.5 


0 


2.70 




J 


25/0A5 




37 


49.9 49 0.9 


1 


0.54 



^L^^l^'r'"" ^""T ^ ^'^'^"^ containing 5 coordination aliiminum3+ is used 
compared wrth the case of comparison catalyst F-I. the invert ratio of methane and a ca;bon 
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[Translatiorn done.] 
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Drawrng selection j^lrawing 




[Translation done.] 
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